<19)0#HWfW (JP) (12) Q ^ ^ =ft Jg. ^ ( A ) (ll)ttffttUH&M#f» 

1-1861 11 

(43)£tffiB ^11^(1999)7 ^9 B 



(51) IntCL 




F I 




H 0 1 G 9/058 




HO 1 G 


9/00 3 0 1 A 


C 0 1 B 31/08 




C 0 1 B 31/08 Z 


C 0 4 B 35/52 




HO 1 M 


4/58 


// HO 1M 4/58 




C 0 4 B 35/52 A 








W5R-9l»iSc2 OL (£ 5 M) 


1 \ 1 I 1 Udjld. 1 ■ 

(2i)taK#^ 


TOBl 3 ^— 349113 


(7i)m«A 


000006633 










(22)tiJ*B 


9 fp(1997) 12/3 180 










(72)«W# 










ftieiw*H»ifJiijT»ri*4# 














(72)fg?3# 


* m- 








SiS^«H^rfJajTBTl#4-^ JC-fe?# 
















mm 








igiea»H»TtrajTnri»4-9 set?** 










(54) [^^co^ft;] 









(57) [gift] 

mm^tmm^ t , mmmrn t mmmm<n 

ffiigBfcLfcHS. 0. 5-1 0ffiiSROOT£#>6j£5;& 
=7 -/ 7 $:is^ LXtc t h ©T, 3 0 0 m A/c 
m 2 »llSt3 0mA/cm ! OfiSm^.ffiflSw&fl; 

o %&.±.x-h & mmmmm . 



(2) 

1 

[immi: &mm&±ftk^&ftwtnmmi oo 

£-&-*LTf&9, 30 0mA/cm' OiH&30m 

a/c m 2 ^fimM^5g«MKi:a;T-'#m§s^}ii5EL 
&TCDmn^mcD^m.ikfr4 o . o %vx v.x-h hzh^m 

[OOOl] 

&?im<7y&mmm t Lx-mzm< mm t# 

^m^ffl^tt ^ x -r ^ «jib i: § n 
j^Sttitat/ * ti * *flfitt««s tuffli 

[0 0 02] 

[0 0 03] %fr-Ci> HU^SttK^{± tfttt^Kil 30 
[0004] M^tSlZlia > -r>'-9-{i, 3 >' r>' 

t mmcom-^comm ^-t^^tt^. /mm * * y 
-) •< - y ? r ywMtt&M - 9 -memwmmz 

CfWlSi'W? 40 
[0 0 0 5] S^o. MiBtt«WWt LXii. —tBtlz&K 

mmzK&^mcommtmmm^-i titer & k> . 

««t . 07 -y ftX^-P >'«fBtX(^7 <ymm&tkw<7) 

mmmzmm l xu-tmrnm^mmmmm, 
comm^-frz'iy- vmzmm Ltihcrm^m^^ttx^ 

[0 0 06] Lj5> L=3r#& . fluMO ± o ^ yf>"n 



#HB^F 11-18 6 111 

2 

M-f tw^R im&t &fzMz, m^mzn-t & 
&smm&mz. tm^mt^z.. -m^mt tx 

[00 07] ^Z\X\ miZ^&ZmS^-hfMz^ fg 

vSttK^* t p< V 7 a: - X% it - m& L T SnE 

MSLfc 0 . fc&v^ivitt^B^fc ^ J -MM 

•r&m. ^mmm^mizx^mmms'\mmm^ttx 

[0 0 08] LA > L 5 5r36 J t, *»A»&TOKS!ffiiWiiiHA 

at*i. ^mm^mMi^m^^x-btd^Mm^m<. m 
mmmcrmnmt i>w* ~?xktmmm&mzm^L, 

[0009] frid^ttK^assffl^L&aci fc<o=sr 

[ooio] ^sraH&jwm-r&fcftfc:, jsffittaw 

-tmcD^mmmikism^xfr^, wzwmm>t> 
®.h > u > y-zmm% Lx^\mmm^mm-r^ 
mmmmznx^z> (»s -13397 9*§&m 
mm) . 

[0011] 

SiiOte^fd ftSHi3 0mA/cm' 

K«arcis^-s 1 2 0 f./ c c ss^iffl^s^w^ 

fcLTt, j£t 3 0 0 m A/ c m 2 SS^^T" 

< . MmmkmmmnMmzm-h\mMhmmm 

mcomwMs.'kiim k-$h mt\<z\5MB\x% i\ mm* 
m&.zti&BMcQ mwAmn. m t l x t ±mm x # % \> 

[0012] tfz. mffiSGBtM&pm&jm-vte. r 
)v-tt >m*?T)v^ ymm^mm^ximmitL^iz 



(3) 



^fMW- 11-18 6 111 



4 



IBS 
[001 3 ] 

[0 0 14] 

\mmximmm^±^ < ttz^iim^m^m^n 

[ 0 0 l 5 ] m-h , *ffiHH»BB^KffittJWi, 

, 1 0 Ofiigpt LfcBS, o . 

5-10 mm^CDWlSfr ^®,hl)-X>7^-y 
L-T^S i>CD~C.. 300mA/ciri2 WftlSi: 3 Om 

a/c m 2 «fgm^«^«ii»ST-'ffms*sriiijtt 
w&omw&mcom&ik&i o . o %u±t-* 
[ooi6] tfriaia^RffiftM^^ffi'ffittffii: t 

[0017] 

urn: *mm<?>ffl&m&s.m3:. i§&gm*mfi/x 

^ mmjim^mtmmm^zmmm^mzx^x. % 

k> , *coiztf>t,zm??'y? tfmMzmm % matt & mm 

mmmziim^SL&\tn±.-f & z. e kisrs . 
[ooi8] -eossm. ismmMmmcommnmt,^^ 

±x\ yxcrmfLtzMmmmRtsmtKmzhmtL 



[0020] 

[002 1 ] ^Hj^fcv^T . ^ffi'MSWS 1 0 OS 

figptoj-r ^ ^ ^ t^^wfi* 1 ' o . 5 fisgtf 

77^ 1 0 fiMSP^ai S i; . |# t-A\fzW& 

mmm^mMfmmzi&T ixLtoz\tfrt>o. 5 
20 - 1 0 mmmz mm ztii, 

[00 22] £fz. m$&#—#y75v?&* tfXVtt 

300 xxmvMmt & £ 1 1 <t -5 t w ^ n s t&ifrf t 

E^'O. 4 — 3. 0gJg£0M*T, ife+nm*^"@"iiC+ 

[0023] j^, wm^tma, xmmffimz&^x 

30 2 dXsi n(9=nA T'^$ia.S n£T\ rii s 38nni}£ 

f*««?3; t- - 9 nmm^zn-t h^—^h ?m t - ^ 

[0024] -77. MIBEIffmvSffi^ti:, 3 00 mA/ 
cm 2 ^mWifit^OmA/cm^mmfi^miilk 

mmxmmmm % mm tfzm. miEmmmtkmmcomm 

0%*}gc7)J§-£-«i. ffl^HS$tLTL*a^*ft. # 

4 0.0 %SLkT$> tfiimxh & o 
40 [ 0 0 2 5 ] ifc. *%BJ^HJEJ«vSffiMa. ^-COJIP 

i>&^$\ 3X h h©«g7JO^T1i^y^^'fttM 
[0026]^, MIBJKf4^vS'l4^*^vS'l4f*«^ 

ti&&< . n^tLfzmwm^m^m^mm^y^y 
*nzm\^M^z\^ imm.f^xmtmmmf/1 so 

0 — 2 5 0 Om 2 /gW&Xfoh i>C0t s kTMX& K> . & 
ay 50 7cvSttM«*tT"«affig#' 6—1 Hum TJt^HW* 5 1 



(4) 

5 

0 0 0 — 2 5 0 0 m 2 /ggltfe h & O^lt L < . 
■^£>(43fi:g^LTffl^l> £ t iTiTigT**. 

[ o o 2 7 ] yy-t Lxmiu-t^mmm 

;oy, (pv 

B ) „ zK'J b^/l^/kV— ( P VFM ) ipOJK'J b^ 

U b'-^r-f 9— ;p ( p vb ) iiftli U> 0 10 
[0028]®:. #Jb^JtSB^Ut*gtt^JtSBBa( 
(4. JE»SttM^JtlSMmtJ; D*<7XtlR(iffiS£3;fL 

a* 1 . Mffis^soom^ /g^mTimmmtwrn 

b <7)^m^$L t £ < * 5 , 3 0m 

A/c m 2 Ofil STtt L 1 9f SOfl^I^ 2 0 F/ 

[0 0 29]^ mummmmm^ttmmwjj^ o o 

700-1500 m 2 / g^SJKT&fUf IfH^Mftt^fi 
5£i:V>5^tA>6(i«t'3a*L<, 5St, ft&ftfcHlJtfcR 20 

i^feCij, '}?t£< H300 g/mm! IiLL^5£S£ 

[0 0 30] iitfi*^ X 3 $rlSJ#ft$Stt&T**i. 

if.. 3t^ff«^*^'ltST'#Si:itt. 

[0031];«:. ^Bfl^S^KvStt^^S^&co 

«jcm w £ ±* t -t h ftw&nmm i o o smsp 

-;k7"f-^-;p ( p vb ) f^«MtttW«^ 
< fc t,— as- 2 0—20 ofiiSU. M>*#— tfyy? •■/ 

9 o . 5-10 saa^sy-erT-^-er t, . ^ 
mmxizmmzmm Lx&mmm^mm-t^ . 
[0032] n^titzmmm^m^x 

^tzmmm^yMwmmmx'fmmmzmB Ltzmm 40 
. m^wi t x mmm^mtmMm^Miv^- 

[0033] m^mmmm^mi, wtimmm^mt 

* •/ 9 m^mm^Wi^^x 3&ft%mm zimt^±&fz 
fetcii. m^tvtmm^Tx* e 0 0—120 o-cg^o 

iiiK*^* L< . 7 0 0 - 9 0 0 "C^^ffi^aftilT- 50 



#HB^F 11-18 6 111 

6 

coo. JtStTOt**^ LX Ltd £#x mmz-sfo^x 

[ 0 0 3 5 ] ^mmmm^mt. y 
u~vm*?Au>y~v-;immiz£ 9 ^- M^eajg 

[0036] st;. mm^-hitmmzmmmmL 
fzm. ^mmmmmrx-mmt^ 1 h^i&xfo 
<o . mmis- himmmmm vxm&m vtz 0 . * 

[0037] 

B E Tfflj&i 2 0 0 0m 2 /' g O-V^^Stt^^ 100 
fflMPt=WLT, PVB*9 onMMbW$R<n&&&*J 

■&m.fmizxm.?m-& l . n^n.tzmnm 40.x > v ^ 
a. ?m\ >xmmLxmmum*vmLtz . 
[0038]i*:(;. ^fe^L3tifi?EJfflJRW*ru^figjg, 

je**^St+, x->>>^'^#t LT2 0 O-CWiaKT 
4 8f^r H 1f*}^£^fl£fi 1 V\ ^V^T-ftfficfJ. 80 0 

°c»s«t- 1 0 »p e if*^SMa*frT'«'f[:»»i*fi 1 

(, \ PVB* mt vSttM t*-^r7'y^W8( 
^*T*l)l7 0mm, If 5 0 mm. US 1 mm^fFfiiii 

[0039] ifctc. l?ttffl<7)vgttS«S^ffit L. S 
HfiK*. *tl*tl0. 9 VcrM!±T 3 0 -ft ffijmLtz 
f*. 3 0mA/cm ! t300mA/cm ! <?>%XffiM 

mmzxmmmmm^fz*) commas: ( f/ c c > £ 

3 0 0mA/cm 2 c?)afl:?t^fl:S#<?)f?m§St; 
3 0 mA/c m 2 ^ffiflSSE^fctt^Sf 

[0040] mriBvStt#c*«o»e^3ts«ipfi 

(4. IMram, 14 mm, H$ 4 0 mm^iit^^ffl 
^T^*PhTOS6S 3 0 mm t L, FXb— F 

£0. 5 mm/mi n. t LTWTHfm^ ^Sffi 

[0041] ^tt^fpttt lt(4. ffrta-ffittM 
xmmLxm&Ltz. 

[0042] ^. m±m&M{zm.mit^m)-^hn 



(5) 



^fMW- 11-18 6 111 



7 



8 



mm^-kri^^. mtzsw yy-^mnLnmLfz-is * i o o 4 3 ] 





mam 




B/A 
xlOO 

(.96) 


■Mi f ft !\ 1 1 

& m 

g/im 1 




13 =t 


St m 

(A) 


tt m 

(B) 


* 1 




29.7 


5.0 


16 8 


662 






2 


as 


00. D 


IT tt 


4a 6 


631 






3 


1.0 


36.0 


ia3 




618 


* 


/r 


4 




36.9 


iae 


□0, 1 






// 


5 


ao 


37.8 


21.0 


55.S 


566 


P 


yC 


6 


5.0 


4a 2 


247 


61.4 


482 


A 


ft 


7 


ao 


425 


2a 1 


68.1 


388 




ft 


8 


10.0 


43.0 


2as 


6a6 


325 




ft 


* g 


15.0 


48.1 




7a 7 


96 




ft 


10 


05 


30. b 


12 3 


4a3 


647 






n 


1.0 


31.3 


12 8 


40. 9 


634 


* 




12 


20 


31.9 


ias 


423 


608 






* 13 




21.3 


45 


21.1 


153 




mm 



[ 0 0 4 4 ] fsa^BJteJ&aS: J: a fc, ifc«W0>iSfl#* 

i 3(i, »«sa**(fi*ieik*rfc 21. 3F/cct 

ft 9 , iSHSKSfeHTf44 . 5F/cc t*S*#>Tf£< £-5 
7" ^ «y ? «Mi* 5 1 0 Sigtf £ m z. & WPrtt 

4. 

[0 04 5] ^ix^tcMtT, ^HSffCii. Wfft&af 

< , jRj#ttt> sif =sr t» «Tft s z t tmm^ntz . 
[oo46]g. ^mimimmmizm^tiz i><n 

[0047] 



30 



[ 0 0 4 8 ] 8S-jT, ^HflOEI0^Stt^Sr^'l4« 

■cotmrnrnzm-hmmmmnmco 



[JPJ 1-1861 11, A] 



CLAIMS DETAILED DESCRIPTION TECHNICAL FIELD PRIOR ART EFFECT OF THE 
INVENTION TECHNICAL PROBLEM MEANS OPERATION EXAMPLE 



[Translation done.] 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l]Carbon black of 0.5 to 10 weight section is contained to polarizable electrode material 100 
weight section which makes carbonaceous a subject. Solid form active carbon characterized by a 
capacity factor of electric capacity at the time of low current discharge to electric capacity at the time 
of said high-electric-current discharge being not less than 40.0% when electric capacity is measured by 
a constant-current-discharge method of high electric current of 300mA[/cm ] , and low current of 30 
mA/cm 2 . 

[Claim 2]An electric double layer capacitor using the solid form active carbon according to claim 1 as a 
polarizable electrode. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]In this invention, an electric double layer capacitor and small mass capacitors 
including a lithium ion battery, It is related with the solid form active carbon which can generally be 
widely applied as a porous activated carbon sintered compact used for the filtering medium the 
electrode material used for various cells, such as a backup power supply, a power supply for vehicles, 
and auxiliary power, or a gas adsorption agent and the object for waterworks, for foodstuffs refining, 
and for wastewater purification, etc., and the electric double layer capacitor using it. 
Therefore, it is related with the solid form active carbon which makes realizable the power storage 
system for electric power with especially large electric capacity and a big energy density, and the 
electric double layer capacitor using it as a polarizable electrode. 

[0002] 

[Description of the Prior Art] In recent years, although application to the various applicable fields which 
paid their attention to the characteristic is considered, especially, said activated carbon attracts attention 
as a porous carbon material a small mass capacitor and for the electrode materials of various cells, and 
examination has accomplished activated carbon variously. 

[0003]The polarizable electrode which makes carbonaceous including said activated carbon a subject 
especially, It is used abundantly as an object for electric double layer capacitors which made the 
electrolyte intervene between these polarizable electrodes, and used the electric double layer formed by 
both interface and which has the electric capacity which attains to one 1000 times the number per unit 
volume of this as compared with the conventional capacitor. 

[0004]The demand is quickly extended with development of the electronics field — this electric double 
layer capacitor is applied to auxiliary power, such as a small memory backup power supply and a mass 
motor, from having a function of both a capacitor and a cell. 

[0005]As said electrode material, the solid form active carbon of the porosity generally applied widely 
is used, and at the beginning as such solid form active carbon, For example, what kneaded organic 
resin, such as carbonaceous of activated carbon etc., tetrafluoroethylene resin or a fluorine polymer, 
and was fabricated by publicly known molding means, such as roll diffusion bonding and compression 
forming, to the sheet shaped was used. 

[0006] However, as an electrode material of the above capacitors or a cell, In order to satisfy the 
performance of especially high electric capacity and low internal resistance and to satisfy the demand 
of a miniaturization of the electronic parts of these days, That it is hard to cause a crack, breakage, etc. 
with the porous body structure in consideration of the minimization of volume to prescribed capacity 
and the impregnating ability of the electrolysis solution, etc. to excel in endurance and a mechanical 
property further also as the general characteristic, etc. have come to be demanded. 
[0007]In order to satisfy said many demands, then, active carbon particles or carbon particulates, and 
carbon fiber, Or mix and carry out pressure sintering of activated carbon powder, the mesophase system 
carbon, etc., or, Or after forming membranes on the substrate and heat-treating the mixture made to 
dissolve activated carbon powder and powdered phenol resin in an organic solvent in a non-oxidizing 
atmosphere after heat cure, the solid form active carbon by various manufacturing methods, such as 
carrying out activation treatment, was proposed. 



[0008]However, this solid form active carbon is manufactured from the mixture of the activated carbon 
of the porosity which enlarged specific surface area in the range which spoils neither endurance nor a 
mechanical strength, and said organic resin, The fill ration of this activated carbon is restrained from a 
relation with whole pore volume in a fixed range, and moreover said organic resin with a good 
moldability, A possibility of closing the micropore of activated carbon is high, specific surface area 
decreases further conjointly and the fill ration of said activated carbon satisfies neither from the point 
of the minimization of volume to said electric capacity. 

[0009] On the other hand, when organic resin of the hyperviscosity which does not close the micropore 
of said activated carbon was used, since the moldability was bad, there was a fault that the mechanical 
strength after carbonization heat treatment was also very low. 

[0010]Since it impregnates with organic solvents which change from carbon compounds to an activated 
carbon substrate, such as alkanes, alkenes, and alcohol, in order to solve this problem, the method of 
carrying out addition mixing of the binder which comprises organic resin, and manufacturing an 
activated carbon electrode, etc. are proposed (refer to JP,8-138979,A). 
[0011] 

[Problem(s) to be Solved by the Invention] However, when said activated carbon electrode measures the 
electric capacity by a constant-current-discharge method, If it is lower than the electric capacity 
predicted from the rate of activated carbon and various organic resin or discharges by the low current 
about 30 mA/cm 2 , even if about 20 F/cc of electric capacity will be obtained, Conversely, when it 
discharges by the high electric current about 300 mA/cm 2 , electric capacity is very low in about five F/[ 
cc and ], There are some to which the capacity factor of the electric capacity at the time of the low 
current discharge to the electric capacity at the time of high-electric-current discharge becomes low 
with about 20%, For example, although it could apply as an object for the polarizable electrodes of an 
electric double layer capacitor, the technical problem that it could not apply to the use which needs the 
electric capacity at the time of high-electric-current discharge, but a use was limited, and auxiliary 
power, such as a motor, etc. could not be adopted as multiple-purpose solid form active carbon 
occurred. 

[0012]With the manufacturing method of said activated carbon electrode, by organic solvents, such as 
alkanes and alkenes, in order not to plasticize, the technical problem that the easy Plastic solid of 
handling with a hard granulated body was not acquired, and desired shape moreover could not be 
obtained freely also occurred. 
[0013] 

[Objects of the Invention] Accomplished this invention as a dissolution plug and said technical problem 
the purpose, The capacity factor of the electric capacity at the time of the low current discharge to the 
electric capacity at the time of high-electric-current discharge is large, And have electric capacity 
practical also at the time of high-electric-current discharge also at the time of low current discharge, 
and it has a good moldability which can obtain desired shape freely, The object for the electrodes of the 
various cells for auxiliary power excellent in endurance with a large mechanical strength is begun, and 
it is in providing solid form active carbon applicable to a various application, and the practical electric 
double layer capacitor using it as a polarizable electrode. 
[0014] 

[Means for Solving the Problem] This invention persons fabricate wholeheartedly a mixture which 
comprises various activated carbon materials, carbonization nature resin, and carbon black of porosity 
which enlarged specific surface area in the range which spoils neither endurance nor a mechanical 
strength to said technical problem as a result of research, Polarizable electrode material which makes a 
subject carbonaceous acquired by controlling pore distribution so that the carbonization unification of 
this Plastic solid might be carried out in a non-oxidizing atmosphere and it might have a pole diameter 
more than a diameter of ion of an electrolysis solution, Could enlarge a capacity factor of electric 



capacity at the time of low current discharge to electric capacity at the time of high-electric-current 
discharge, and it had electric capacity practical at the time of low current discharge and high-electric- 
current discharge, and it found out that solid form active carbon excellent in a mechanical strength or 
endurance was obtained as well as a moldability, and resulted in this invention. 

[0015]Namely, polarizable electrode material in which solid form active carbon of this invention makes 
a subject carbonaceous which comprises activated carbon powder, an activated carbon fiber, etc., When 
it is made into 100 weight sections, it is a thing containing carbon black which comprises a rate of 0.5 
to 10 weight section, When electric capacity is measured by a constant-current-discharge method of 
high electric current of 300 mA/cm 2 , and low current of 30 mA/cm 2 , it is characterized by a capacity 
factor of electric capacity at the time of low current discharge to electric capacity at the time of said 
high-electric-current discharge being not less than 40.0%. 

[0016]It is suitable as an electric double layer capacitor which used said solid form active carbon as a 

polarizable electrode. 

[0017] 

[Function] Since the solid form active carbon of this invention is carrying out specified quantity content 
of the carbon black at the polarizable electrode material which makes a subject carbonaceous which 
comprises activated carbon powder, an activated carbon fiber, etc., at the time of carbonization heat 
treatment of a manufacturing process according to the difference of contraction. The obtained solid 
form active carbon makes the fine pores which can stick to the ion in the electrolysis solution in which 
it becomes what has a minute crack, therefore this crack forms an electric double layer increased, and 
its electric capacity comes to improve eventually. 

[00 18] As a result, the electric capacity at the time of low current discharge is large, and also the ratio of 
the electric capacity at the time of high-electric -current discharge and low current discharge can also be 
used as multiple-purpose solid form active carbon excellent also in the mechanical strength and 
endurance which maintained balance in size. 

[00 19] When said solid form active carbon is used as the polarizable electrode of an electric double 
layer capacitor, the small electric double layer capacitor has practical electric capacity and the inner 
electrical resistance of the electrode excelled [ electric double layer capacitor ] in efficient endurance 
with an easy low structure is obtained. 
[0020] 

[Embodiment of the Invention] Hereafter, the solid form active carbon of this invention and the electric 
double layer capacitor using it are explained in full detail. The solid form active carbon of this 
invention comprises the polarizable electrode material which makes a subject carbonaceous which 
comprises activated carbon powder, an activated carbon fiber or activated carbon powder, an activated 
carbon fiber, etc., carbon black, and the carbide which heat-treated the publicly known carbonization 
nature resin added as a binder. 

[0021] In this invention, when the content of carbon black to polarizable electrode material 100 weight 
section is less than 0.5 weight sections, If it does not contribute to improvement in the electric capacity 
of the solid form active carbon obtained by being changeless to the adsorptivity to the electrode of the 
ion in the electrolysis solution which forms an electric double layer but the content of another side and 
said carbon black exceeds ten weight sections, Since the intensity of the obtained solid form active 
carbon falls extremely, it is limited to 0.5 to 10 weight section. 

[0022]Said carbon black is carbon whose degree of crystallinity obtained by carrying out the 
incomplete combustion of the gaseous or liquefied hydrocarbon, or carrying out a pyrolysis at around 
1300 ** is 0.4 to about 3.0, It has the particle diameter of about 10 nm more than 100 from tens of nm, 
they gather, and thousands - the particle aggregate of about 10,000 nm of numbers are formed. 
For example, acetylene black, Ketchen black, etc. are mentioned as an example of representation. 



[0023]Said degree of crystallinity is a formula expressed with 2 dxsin theta=n lambda in an X-ray 



diffraction method, and d is the value calculated from the ratio with the height of this peak from the 
base to the half breadth of an about 38-nm strongest peak. 

[0024]When said solid form active carbon measures electric capacity on the other hand by the constant- 
current-discharge method of the high electric current of 300 mA/cm , and the low current of 30 
mA/cm , Since a use will be limited when the capacity factor of the electric capacity at the time of the 
low current discharge to the electric capacity at the time of said high-electric-current discharge is less 
than 40.0%, and it says that it is applicable as multiple-purpose solid form active carbon, it is required 
to be not less than 40.0%. 

[0025]Although the solid form active carbon of this invention may not be limited as [ the activated 
carbon powder which is the raw material, an activated carbon fiber, etc. ] especially and any, such as a 
coconut husks system, a Carboniferous system, a woody system, may be sufficient as it, in respect of 
cost and adsorption capability, its coconut husks system is the most desirable. 
[0026] Activated carbon powder, an activated carbon fiber, etc. of said raw material, In using for an 
electric double layer capacitor the solid form active carbon obtained with the target electric capacity by 
what is necessary being just to choose the specific surface area, That whose specific surface area is a 
1500-2500 m 2 /g grade in activated carbon powder is preferred, and it is also possible for that whose 

specific surface area a fiber diameter is a 1000-2500 m 2 /g grade in 6-18 micrometers to be desirable, to 
mix them suitably, and to use at an activated carbon fiber. 

[0027]Next, the carbonization nature resin added as a binder, It is not what can apply either if it is 
publicly known organic nature resin, and is limited especially, For example, phenol or Teflon, coal tar, 
a polyvinyl butyral (PVB), Polyvinyl acetals, such as a polyvinyl formal (PVFM), vinyl acetate, etc. are 
mentioned, and a polyvinyl butyral (PVB) is especially the most desirable from a point of a moldability 
or the intensity of the solid form active carbon obtained. 

[0028]Although the maximum is prescribed by the specific surface area of the activated carbon of a 
raw material, the specific surface area of the obtained solid form active carbon, Since the electric 
double layer which specific surface area produces in the interface of an electrolysis solution and an 
electrode in less than 500 m /g decreases, electric capacity when it discharges by the low current of 30 
mA/cm 2 becomes in less than 20 F/[ cc and ], and is not practical. 

[0029]There is a tendency for intensity to fall if the specific surface area of said solid form active 
carbon exceeds 2000 m 2 /g, Solid form active carbon more desirable especially from the point of [ if it 
is a 700-1500 m 2 /g grade ] electric capacity and intensity and obtained further, Also in order not to 
produce breakage of a chip, a crack, etc. at the time of the inclusion as a polarizable electrode of the 
inside of a manufacturing process, or an electric double layer capacitor, what has the intensity more 
than at least 300g[/mm ] is desirable. 

[0030]Therefore, if it is the above solid form active carbon, sufficient electric capacity is maintainable, 
and a mechanical strength can also be secured and it is the optimal especially as a polarizable electrode 
of an electric double layer capacitor. 

[0031]Next, an example of the manufacturing method of the solid form active carbon of this invention 
is described. As opposed to polarizable electrode material 100 weight section which makes a subject 
carbonaceous raw materials, such as activated carbon powder and/or an activated carbon fiber, publicly 
known carbonization nature resin, such as phenol or Teflon, coal tar, and a polyvinyl butyral (PVB), — 
at least, a kind is mixed by 20 to 200 weight section, carbon black is mixed at a rate of 0.5 to 10 weight 
section, slurry or a granulated body is prepared from this mixture, and the charge of shaping material is 
prepared. 

[0032] Using the obtained charge of shaping material, then, a doctor blade method and a tape-forming 
method, Or carry out carbonization heat treatment of the Plastic solid fabricated by the molding method 
with publicly known compression moulding technique, roll diffusion bonding and an extrusion- 



molding method, or molding method that combined them etc. to specified shape, and carbonize 
carbonization nature resin in this Plastic solid, and. The calcination unification of the polarizable 
electrode material and carbon black which make a subject carbonaceous raw materials, such as said 
activated carbon powder and/or an activated carbon fiber, and the carbide of carbonization nature resin 
is carried out, and solid form active carbon is obtained. 

[0033]In order for said carbonization heat treatment temperature to fully advance carbonization of 
carbonization nature resin, and to advance sintering of the neck part of activated carbon powder or an 
activated carbon fiber and to make sufficient intensity hold, its temperature of about 600-1200 ** is 
desirable under a non-oxidizing atmosphere, and its temperature which is 700-900 ** is especially the 
optimal. 

[0034] Therefore, if said carbonization heat treatment temperature makes the temperature high or 
carbonization time is lengthened, although intensity will improve, since specific surface area decreases, 
it is important to choose a carbonization heat treatment condition from the balance of intensity and 
electric capacity according to a use, so that it may have the optimal pore distribution. 
[0035]Fabricate the solid form active carbon of this invention to a sheet shaped by doctor blade 
method, the calendering roll method, etc., and consider it as activated carbon boards, or, It can be 
considered as various shape, and combining them. [ fabricating by various press-forming methods to 
block like shape ] [ considering it as rod form or tubed by an extrusion method ] 
[0036]By heat-treating under a non-oxidizing atmosphere being also possible, and laminating and 
bonding two or more sheet-shaped Plastic solids by thermo-compression, or joining with adhesion 
liquid, adhesives, etc., after laminating two or more sheets of said sheet-shaped Plastic solid, It also 
becomes possible to offset the mutual direction of curvature and to reduce generating of the curvature 
at the time of heat treatment. 
[0037] 

[Example] The solid form active carbon of this invention and the electric double layer capacitor using it 
were evaluated as follows. First, a BET value receives coconut husks activated-carbon-powder 100 
weight section of 2000 m 2 /g, PVB was prepared at a rate shown in Table 1 using the carbon black from 
which 90 weight sections and a kind differ, the screen exception carried out the granulated body 
obtained by carrying out agitation mixing with the high-speed agitation mix machine with the sieve of 
40 meshes, and the raw material for shaping was produced. 

[0038]The obtained raw material for shaping Next, after [ press forming or after carrying out roll 
forming and acquiring a plate-like Plastic solid ], Heat treatment which holds this Plastic solid at the 
temperature of 200 ** as aging conditions among the atmosphere for 48 hours is performed, 
Subsequently, carbonization heat treatment was performed among the vacuum by the processing 
condition held for 10 minutes at the temperature of 800 **, PVB was carbonized and the activated 
carbon boards for evaluation (70 mm long which are activated carbon and a complex of carbon black, 
the side of 50 mm, and 1 mm in thickness) were produced. 

[0039]Next, after using the activated carbon boards for evaluation as an electrode and charging for 30 
minutes on the voltage of 0.9V among an electrolysis solution, respectively, The electric capacity per 
electrode unit volume (F/cc) was calculated by the constant-current-discharge method of 30 mA/cm 2 
and 300 mA/cm 2 , and the capacity factor of the electric capacity at the time of low current discharge of 
30 mA/cm 2 to the electric capacity at the time of high-electric-current discharge of 300 mA/cm 2 was 
computed. 

[0040] Evaluation of the mechanical strength of said activated carbon boards set distance between 
fulcrums to 30 mm using a specimen 1 mm in thickness, 4 mm in width, and 40 mm in length, made 
crosshead speed 0.5mm/min., and computed it from breaking load. 

[0041] Next, as evaluation of a moldability, the crushing state and mold-release characteristic of the 
granulated body when said activated carbon boards were fabricated were observed and judged. 



[0042]It impregnated with the organic solvent which changes from carbon compounds to an activated 
carbon substrate, and also the activated carbon sample which added and produced the binder was made 
into the comparative example. 



[0043] 
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[0044]The sample number 13 of a comparative example is 21.3 F/cc in electric capacity also low 
current discharge so that clearly from a table. 

Are very low in 4.5 F/[ cc and ], and the high-electric-current discharge of a capacity factor is very as 
insufficient as 21.1%, In the sample number 9 in which what does not contain carbon black which is 
outside the generic claim of this invention has the comparable characteristic, and the content of carbon 
black exceeds ten weight sections for it. Although electric capacity and a capacity factor are satisfied, a 
moldability is very bad, a mechanical strength is inferior, and practicality is missing. 

[0045]Each was satisfied with this invention of electric capacity and a capacity factor to them, and it 

was checked that a mechanical strength is also high and a moldability is also good. 

[0046]Things cannot be overemphasized that this invention should just be what is not limited to said 

example and satisfies the main point of this invention. 

[0047] 

[Effect of the Invention]As explained in full detail above, according to the solid form active carbon of 
this invention, and the electric double layer capacitor using it, specific surface area can raise electric 
capacity greatly in size, and. Multiple-purpose solid form active carbon applicable to the various 
application excellent in endurance with a big mechanical strength is obtained, and the miniaturization 
of volume to electric capacity can be realized. 

[0048]Therefore, when the solid form active carbon of this invention is used as a polarizable electrode. 
Since the surface area which touches an electrolysis solution as an electrode increases and the fine 
pores of solid form active carbon are adsorbed in many ion of an electrolysis solution, The electric 
capacity at the time of high-electric-current discharge is large, and the capacity factor of the electric 
capacity at the time of the low current discharge to the electric capacity at the time of high-electric- 
current discharge also becomes large, The efficient outstanding small electric double layer capacitor 



can be obtained with an easy structure of having practical electric capacity, and also the suitable 
multiple-purpose solid form active carbon for various applications, such as an object for the electrodes 
of the various cells for auxiliary power which are rich in the endurance excellent also in the mechanical 
strength, is obtained. 
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TECHNICAL FIELD 



[Field of the Invention]In this invention, an electric double layer capacitor and small mass capacitors 
including a lithium ion battery, It is related with the solid form active carbon which can generally be 
widely applied as a porous activated carbon sintered compact used for the filtering medium the 
electrode material used for various cells, such as a backup power supply, a power supply for vehicles, 
and auxiliary power, or a gas adsorption agent and the object for waterworks, for foodstuffs refining, 
and for wastewater purification, etc., and the electric double layer capacitor using it. 
Therefore, it is related with the solid form active carbon which makes realizable the power storage 
system for electric power with especially large electric capacity and a big energy density, and the 
electric double layer capacitor using it as a polarizable electrode. 
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PRIOR ART 



[Description of the Prior Art]In recent years, although application to the various applicable fields which 
paid their attention to the characteristic is considered, especially, said activated carbon attracts attention 
as a porous carbon material a small mass capacitor and for the electrode materials of various cells, and 
examination has accomplished activated carbon variously. 

[0003]The polarizable electrode which makes carbonaceous including said activated carbon a subject 
especially, It is used abundantly as an object for electric double layer capacitors which made the 
electrolyte intervene between these polarizable electrodes, and used the electric double layer formed by 
both interface and which has the electric capacity which attains to one 1000 times the number per unit 
volume of this as compared with the conventional capacitor. 

[0004]The demand is quickly extended with development of the electronics field — this electric double 
layer capacitor is applied to auxiliary power, such as a small memory backup power supply and a mass 
motor, from having a function of both a capacitor and a cell. 

[0005]As said electrode material, the solid form active carbon of the porosity generally applied widely 
is used, and at the beginning as such solid form active carbon, For example, what kneaded organic 
resin, such as carbonaceous of activated carbon etc., tetrafluoroethylene resin or a fluorine polymer, 
and was fabricated by publicly known molding means, such as roll diffusion bonding and compression 
forming, to the sheet shaped was used. 

[0006] However, as an electrode material of the above capacitors or a cell, In order to satisfy the 
performance of especially high electric capacity and low internal resistance and to satisfy the demand 
of a miniaturization of the electronic parts of these days, That it is hard to cause a crack, breakage, etc. 
with the porous body structure in consideration of the minimization of volume to prescribed capacity 
and the impregnating ability of the electrolysis solution, etc. to excel in endurance and a mechanical 
property further also as the general characteristic, etc. have come to be demanded. 
[0007]In order to satisfy said many demands, then, active carbon particles or carbon particulates, and 
carbon fiber, Or mix and carry out pressure sintering of activated carbon powder, the mesophase system 
carbon, etc., or, Or after forming membranes on the substrate and heat-treating the mixture made to 
dissolve activated carbon powder and powdered phenol resin in an organic solvent in a non-oxidizing 
atmosphere after heat cure, the solid form active carbon by various manufacturing methods, such as 
carrying out activation treatment, was proposed. 

[0008]However, this solid form active carbon is manufactured from the mixture of the activated carbon 
of the porosity which enlarged specific surface area in the range which spoils neither endurance nor a 
mechanical strength, and said organic resin, The fill ration of this activated carbon is restrained from a 
relation with whole pore volume in a fixed range, and moreover said organic resin with a good 
moldability, A possibility of closing the micropore of activated carbon is high, specific surface area 
decreases further conjointly and the fill ration of said activated carbon satisfies neither from the point 
of the minimization of volume to said electric capacity. 

[0009] On the other hand, when organic resin of the hyperviscosity which does not close the micropore 
of said activated carbon was used, since the moldability was bad, there was a fault that the mechanical 
strength after carbonization heat treatment was also very low. 

[0010]Since it impregnates with organic solvents which change from carbon compounds to an activated 
carbon substrate, such as alkanes, alkenes, and alcohol, in order to solve this problem, the method of 
carrying out addition mixing of the binder which comprises organic resin, and manufacturing an 
activated carbon electrode, etc. are proposed (refer to JP,8-138979,A). 
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EFFECT OF THE INVENTION 



[Effect of the Invention]As explained in full detail above, according to the solid form active carbon of 
this invention, and the electric double layer capacitor using it, specific surface area can raise electric 
capacity greatly in size, and. Multiple-purpose solid form active carbon applicable to the various 
application excellent in endurance with a big mechanical strength is obtained, and the miniaturization 
of volume to electric capacity can be realized. 

[0048]Therefore, when the solid form active carbon of this invention is used as a polarizable electrode. 
Since the surface area which touches an electrolysis solution as an electrode increases and the fine 
pores of solid form active carbon are adsorbed in many ion of an electrolysis solution, The electric 
capacity at the time of high-electric-current discharge is large, and the capacity factor of the electric 
capacity at the time of the low current discharge to the electric capacity at the time of high-electric- 
current discharge also becomes large, The efficient outstanding small electric double layer capacitor 
can be obtained with an easy structure of having practical electric capacity, and also the suitable 
multiple-purpose solid form active carbon for various applications, such as an object for the electrodes 
of the various cells for auxiliary power which are rich in the endurance excellent also in the mechanical 
strength, is obtained. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] As explained in full detail above, according to the solid form active carbon of 
this invention, and the electric double layer capacitor using it, specific surface area can raise electric 
capacity greatly in size, and. Multiple-purpose solid form active carbon applicable to the various 
application excellent in endurance with a big mechanical strength is obtained, and the miniaturization 
of volume to electric capacity can be realized. 

[0048]Therefore, when the solid form active carbon of this invention is used as a polarizable electrode. 
Since the surface area which touches an electrolysis solution as an electrode increases and the fine 
pores of solid form active carbon are adsorbed in many ion of an electrolysis solution, The electric 
capacity at the time of high-electric-current discharge is large, and the capacity factor of the electric 
capacity at the time of the low current discharge to the electric capacity at the time of high-electric- 
current discharge also becomes large, The efficient outstanding small electric double layer capacitor 
can be obtained with an easy structure of having practical electric capacity, and also the suitable 
multiple-purpose solid form active carbon for various applications, such as an object for the electrodes 
of the various cells for auxiliary power which are rich in the endurance excellent also in the mechanical 
strength, is obtained. 
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MEANS 



[Means for Solving the Problem] This invention persons fabricate wholeheartedly a mixture which 
comprises various activated carbon materials, carbonization nature resin, and carbon black of porosity 
which enlarged specific surface area in the range which spoils neither endurance nor a mechanical 
strength to said technical problem as a result of research, Polarizable electrode material which makes a 
subject carbonaceous acquired by controlling pore distribution so that the carbonization unification of 
this Plastic solid might be carried out in a non-oxidizing atmosphere and it might have a pole diameter 
more than a diameter of ion of an electrolysis solution, Could enlarge a capacity factor of electric 
capacity at the time of low current discharge to electric capacity at the time of high-electric-current 
discharge, and it had electric capacity practical at the time of low current discharge and high-electric- 
current discharge, and it found out that solid form active carbon excellent in a mechanical strength or 
endurance was obtained as well as a moldability, and resulted in this invention. 

[0015]Namely, polarizable electrode material in which solid form active carbon of this invention makes 
a subject carbonaceous which comprises activated carbon powder, an activated carbon fiber, etc., When 
it is made into 100 weight sections, it is a thing containing carbon black which comprises a rate of 0.5 



to 10 weight section, When electric capacity is measured by a constant-current-discharge method of 
high electric current of 300 mA/cm , and low current of 30 mA/cm , it is characterized by a capacity 
factor of electric capacity at the time of low current discharge to electric capacity at the time of said 
high-electric-current discharge being not less than 40.0%. 

[0016]It is suitable as an electric double layer capacitor which used said solid form active carbon as a 
polarizable electrode. 
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OPERATION 



[Function] Since the solid form active carbon of this invention is carrying out specified quantity content 
of the carbon black at the polarizable electrode material which makes a subject carbonaceous which 
comprises activated carbon powder, an activated carbon fiber, etc., at the time of carbonization heat 
treatment of a manufacturing process according to the difference of contraction. The obtained solid 
form active carbon makes the fine pores which can stick to the ion in the electrolysis solution in which 
it becomes what has a minute crack, therefore this crack forms an electric double layer increased, and 
its electric capacity comes to improve eventually. 

[00 18] As a result, the electric capacity at the time of low current discharge is large, and also the ratio of 
the electric capacity at the time of high-electric -current discharge and low current discharge can also be 
used as multiple-purpose solid form active carbon excellent also in the mechanical strength and 
endurance which maintained balance in size. 

[00 19] When said solid form active carbon is used as the polarizable electrode of an electric double 
layer capacitor, the small electric double layer capacitor has practical electric capacity and the inner 
electrical resistance of the electrode excelled [ electric double layer capacitor ] in efficient endurance 
with an easy low structure is obtained. 
[0020] 

[Embodiment of the Invention] Hereafter, the solid form active carbon of this invention and the electric 
double layer capacitor using it are explained in full detail. The solid form active carbon of this 
invention comprises the polarizable electrode material which makes a subject carbonaceous which 
comprises activated carbon powder, an activated carbon fiber or activated carbon powder, an activated 
carbon fiber, etc., carbon black, and the carbide which heat-treated the publicly known carbonization 
nature resin added as a binder. 

[0021] In this invention, when the content of carbon black to polarizable electrode material 100 weight 



section is less than 0.5 weight sections, If it does not contribute to improvement in the electric capacity 
of the solid form active carbon obtained by being changeless to the adsorptivity to the electrode of the 
ion in the electrolysis solution which forms an electric double layer but the content of another side and 
said carbon black exceeds ten weight sections, Since the intensity of the obtained solid form active 
carbon falls extremely, it is limited to 0.5 to 10 weight section. 

[0022]Said carbon black is carbon whose degree of crystallinity obtained by carrying out the 
incomplete combustion of the gaseous or liquefied hydrocarbon, or carrying out a pyrolysis at around 
1300 ** is 0.4 to about 3.0, It has the particle diameter of about 10 nm more than 100 from tens of nm, 
they gather, and thousands - the particle aggregate of about 10,000 nm of numbers are formed. 
For example, acetylene black, Ketchen black, etc. are mentioned as an example of representation. 

[0023]Said degree of crystallinity is a formula expressed with 2 dxsin theta=n lambda in an X-ray 
diffraction method, and d is the value calculated from the ratio with the height of this peak from the 
base to the half breadth of an about 38-nm strongest peak. 

[0024]When said solid form active carbon measures electric capacity on the other hand by the constant- 
current-discharge method of the high electric current of 300 mA/cm 2 , and the low current of 30 
mA/cm , Since a use will be limited when the capacity factor of the electric capacity at the time of the 
low current discharge to the electric capacity at the time of said high-electric-current discharge is less 
than 40.0%, and it says that it is applicable as multiple-purpose solid form active carbon, it is required 
to be not less than 40.0%. 

[0025]Although the solid form active carbon of this invention may not be limited as [ the activated 
carbon powder which is the raw material, an activated carbon fiber, etc. ] especially and any, such as a 
coconut husks system, a Carboniferous system, a woody system, may be sufficient as it, in respect of 
cost and adsorption capability, its coconut husks system is the most desirable. 
[0026] Activated carbon powder, an activated carbon fiber, etc. of said raw material, In using for an 
electric double layer capacitor the solid form active carbon obtained with the target electric capacity by 
what is necessary being just to choose the specific surface area, That whose specific surface area is a 
1500-2500 m 2 /g grade in activated carbon powder is preferred, and it is also possible for that whose 

specific surface area a fiber diameter is a 1000-2500 m 2 /g grade in 6-18 micrometers to be desirable, to 
mix them suitably, and to use at an activated carbon fiber. 

[0027]Next, the carbonization nature resin added as a binder, It is not what can apply either if it is 
publicly known organic nature resin, and is limited especially, For example, phenol or Teflon, coal tar, 
a polyvinyl butyral (PVB), Polyvinyl acetals, such as a polyvinyl formal (PVFM), vinyl acetate, etc. are 
mentioned, and a polyvinyl butyral (PVB) is especially the most desirable from a point of a moldability 
or the intensity of the solid form active carbon obtained. 

[0028]Although the maximum is prescribed by the specific surface area of the activated carbon of a 
raw material, the specific surface area of the obtained solid form active carbon, Since the electric 
double layer which specific surface area produces in the interface of an electrolysis solution and an 
electrode in less than 500 m 2 /g decreases, electric capacity when it discharges by the low current of 30 
mA/cm becomes in less than 20 F/[ cc and ], and is not practical. 

[0029]There is a tendency for intensity to fall if the specific surface area of said solid form active 
carbon exceeds 2000 m /g, Solid form active carbon more desirable especially from the point of [ if it 
is a 700-1500 m /g grade ] electric capacity and intensity and obtained further, Also in order not to 
produce breakage of a chip, a crack, etc. at the time of the inclusion as a polarizable electrode of the 
inside of a manufacturing process, or an electric double layer capacitor, what has the intensity more 
than at least 300g[/mm ] is desirable. 

[0030]Therefore, if it is the above solid form active carbon, sufficient electric capacity is maintainable, 



and a mechanical strength can also be secured and it is the optimal especially as a polarizable electrode 
of an electric double layer capacitor. 

[0031]Next, an example of the manufacturing method of the solid form active carbon of this invention 
is described. As opposed to polarizable electrode material 100 weight section which makes a subject 
carbonaceous raw materials, such as activated carbon powder and/or an activated carbon fiber, publicly 
known carbonization nature resin, such as phenol or Teflon, coal tar, and a polyvinyl butyral (PVB), — 
at least, a kind is mixed by 20 to 200 weight section, carbon black is mixed at a rate of 0.5 to 10 weight 
section, slurry or a granulated body is prepared from this mixture, and the charge of shaping material is 
prepared. 

[0032]Using the obtained charge of shaping material, then, a doctor blade method and a tape-forming 
method, Or carry out carbonization heat treatment of the Plastic solid fabricated by the molding method 
with publicly known compression moulding technique, roll diffusion bonding and an extrusion- 
molding method, or molding method that combined them etc. to specified shape, and carbonize 
carbonization nature resin in this Plastic solid, and. The calcination unification of the polarizable 
electrode material and carbon black which make a subject carbonaceous raw materials, such as said 
activated carbon powder and/or an activated carbon fiber, and the carbide of carbonization nature resin 
is carried out, and solid form active carbon is obtained. 

[0033]In order for said carbonization heat treatment temperature to fully advance carbonization of 
carbonization nature resin, and to advance sintering of the neck part of activated carbon powder or an 
activated carbon fiber and to make sufficient intensity hold, its temperature of about 600-1200 ** is 
desirable under a non-oxidizing atmosphere, and its temperature which is 700-900 ** is especially the 
optimal. 

[0034] Therefore, if said carbonization heat treatment temperature makes the temperature high or 
carbonization time is lengthened, although intensity will improve, since specific surface area decreases, 
it is important to choose a carbonization heat treatment condition from the balance of intensity and 
electric capacity according to a use, so that it may have the optimal pore distribution. 
[0035]Fabricate the solid form active carbon of this invention to a sheet shaped by doctor blade 
method, the calendering roll method, etc., and consider it as activated carbon boards, or, It can be 
considered as various shape, and combining them. [ fabricating by various press-forming methods to 
block like shape ] [ considering it as rod form or tubed by an extrusion method ] 
[0036]By heat-treating under a non-oxidizing atmosphere being also possible, and laminating and 
bonding two or more sheet-shaped Plastic solids by thermo-compression, or joining with adhesion 
liquid, adhesives, etc., after laminating two or more sheets of said sheet-shaped Plastic solid, It also 
becomes possible to offset the mutual direction of curvature and to reduce generating of the curvature 
at the time of heat treatment. 
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OPERATION 



[Function] Since the solid form active carbon of this invention is carrying out specified quantity content 
of the carbon black at the polarizable electrode material which makes a subject carbonaceous which 
comprises activated carbon powder, an activated carbon fiber, etc., at the time of carbonization heat 
treatment of a manufacturing process according to the difference of contraction. The obtained solid 
form active carbon makes the fine pores which can stick to the ion in the electrolysis solution in which 
it becomes what has a minute crack, therefore this crack forms an electric double layer increased, and 
its electric capacity comes to improve eventually. 

[00 18] As a result, the electric capacity at the time of low current discharge is large, and also the ratio of 
the electric capacity at the time of high-electric-current discharge and low current discharge can also be 
used as multiple-purpose solid form active carbon excellent also in the mechanical strength and 
endurance which maintained balance in size. 

[00 19] When said solid form active carbon is used as the polarizable electrode of an electric double 
layer capacitor, the small electric double layer capacitor has practical electric capacity and the inner 
electrical resistance of the electrode excelled [ electric double layer capacitor ] in efficient endurance 
with an easy low structure is obtained. 
[0020] 

[Embodiment of the Invention] Hereafter, the solid form active carbon of this invention and the electric 
double layer capacitor using it are explained in full detail. The solid form active carbon of this 
invention comprises the polarizable electrode material which makes a subject carbonaceous which 
comprises activated carbon powder, an activated carbon fiber or activated carbon powder, an activated 
carbon fiber, etc., carbon black, and the carbide which heat-treated the publicly known carbonization 
nature resin added as a binder. 

[0021] In this invention, when the content of carbon black to polarizable electrode material 100 weight 
section is less than 0.5 weight sections, If it does not contribute to improvement in the electric capacity 
of the solid form active carbon obtained by being changeless to the adsorptivity to the electrode of the 
ion in the electrolysis solution which forms an electric double layer but the content of another side and 
said carbon black exceeds ten weight sections, Since the intensity of the obtained solid form active 
carbon falls extremely, it is limited to 0.5 to 10 weight section. 

[0022]Said carbon black is carbon whose degree of crystallinity obtained by carrying out the 
incomplete combustion of the gaseous or liquefied hydrocarbon, or carrying out a pyrolysis at around 
1300 ** is 0.4 to about 3.0, It has the particle diameter of about 10 nm more than 100 from tens of nm, 
they gather, and thousands - the particle aggregate of about 10,000 nm of numbers are formed. 
For example, acetylene black, Ketchen black, etc. are mentioned as an example of representation. 

[0023]Said degree of crystallinity is a formula expressed with 2 dxsin theta=n lambda in an X-ray 
diffraction method, and d is the value calculated from the ratio with the height of this peak from the 
base to the half breadth of an about 38-nm strongest peak. 

[0024]When said solid form active carbon measures electric capacity on the other hand by the constant- 
current-discharge method of the high electric current of 300 mA/cm , and the low current of 30 
mA/cm , Since a use will be limited when the capacity factor of the electric capacity at the time of the 
low current discharge to the electric capacity at the time of said high-electric-current discharge is less 
than 40.0%, and it says that it is applicable as multiple-purpose solid form active carbon, it is required 
to be not less than 40.0%. 

[0025]Although the solid form active carbon of this invention may not be limited as [ the activated 



carbon powder which is the raw material, an activated carbon fiber, etc. ] especially and any, such as a 
coconut husks system, a Carboniferous system, a woody system, may be sufficient as it, in respect of 
cost and adsorption capability, its coconut husks system is the most desirable. 
[0026] Activated carbon powder, an activated carbon fiber, etc. of said raw material, In using for an 
electric double layer capacitor the solid form active carbon obtained with the target electric capacity by 
what is necessary being just to choose the specific surface area, That whose specific surface area is a 
1500-2500 m /g grade in activated carbon powder is preferred, and it is also possible for that whose 
specific surface area a fiber diameter is a 1000-2500 m /g grade in 6-18 micrometers to be desirable, to 
mix them suitably, and to use at an activated carbon fiber. 

[0027]Next, the carbonization nature resin added as a binder, It is not what can apply either if it is 
publicly known organic nature resin, and is limited especially, For example, phenol or Teflon, coal tar, 
a polyvinyl butyral (PVB), Polyvinyl acetals, such as a polyvinyl formal (PVFM), vinyl acetate, etc. are 
mentioned, and a polyvinyl butyral (PVB) is especially the most desirable from a point of a moldability 
or the intensity of the solid form active carbon obtained. 

[0028]Although the maximum is prescribed by the specific surface area of the activated carbon of a 
raw material, the specific surface area of the obtained solid form active carbon, Since the electric 
double layer which specific surface area produces in the interface of an electrolysis solution and an 
electrode in less than 500 m 2 /g decreases, electric capacity when it discharges by the low current of 30 
mA/cm 2 becomes in less than 20 F/[ cc and ], and is not practical. 

[0029]There is a tendency for intensity to fall if the specific surface area of said solid form active 
carbon exceeds 2000 m 2 /g, Solid form active carbon more desirable especially from the point of [ if it 
is a 700-1500 m 2 /g grade ] electric capacity and intensity and obtained further, Also in order not to 
produce breakage of a chip, a crack, etc. at the time of the inclusion as a polarizable electrode of the 
inside of a manufacturing process, or an electric double layer capacitor, what has the intensity more 
than at least 300g[/mm ] is desirable. 

[0030]Therefore, if it is the above solid form active carbon, sufficient electric capacity is maintainable, 
and a mechanical strength can also be secured and it is the optimal especially as a polarizable electrode 
of an electric double layer capacitor. 

[0031]Next, an example of the manufacturing method of the solid form active carbon of this invention 
is described. As opposed to polarizable electrode material 100 weight section which makes a subject 
carbonaceous raw materials, such as activated carbon powder and/or an activated carbon fiber, publicly 
known carbonization nature resin, such as phenol or Teflon, coal tar, and a polyvinyl butyral (PVB), — 
at least, a kind is mixed by 20 to 200 weight section, carbon black is mixed at a rate of 0.5 to 10 weight 
section, slurry or a granulated body is prepared from this mixture, and the charge of shaping material is 
prepared. 

[0032]Using the obtained charge of shaping material, then, a doctor blade method and a tape-forming 
method, Or carry out carbonization heat treatment of the Plastic solid fabricated by the molding method 
with publicly known compression moulding technique, roll diffusion bonding and an extrusion- 
molding method, or molding method that combined them etc. to specified shape, and carbonize 
carbonization nature resin in this Plastic solid, and. The calcination unification of the polarizable 
electrode material and carbon black which make a subject carbonaceous raw materials, such as said 
activated carbon powder and/or an activated carbon fiber, and the carbide of carbonization nature resin 
is carried out, and solid form active carbon is obtained. 

[0033]In order for said carbonization heat treatment temperature to fully advance carbonization of 
carbonization nature resin, and to advance sintering of the neck part of activated carbon powder or an 
activated carbon fiber and to make sufficient intensity hold, its temperature of about 600-1200 ** is 
desirable under a non-oxidizing atmosphere, and its temperature which is 700-900 ** is especially the 
optimal. 



[0034] Therefore, if said carbonization heat treatment temperature makes the temperature high or 
carbonization time is lengthened, although intensity will improve, since specific surface area decreases, 
it is important to choose a carbonization heat treatment condition from the balance of intensity and 
electric capacity according to a use, so that it may have the optimal pore distribution. 
[0035]Fabricate the solid form active carbon of this invention to a sheet shaped by doctor blade 
method, the calendering roll method, etc., and consider it as activated carbon boards, or, It can be 
considered as various shape, and combining them. [ fabricating by various press-forming methods to 
block like shape ] [ considering it as rod form or tubed by an extrusion method ] 
[0036]By heat-treating under a non-oxidizing atmosphere being also possible, and laminating and 
bonding two or more sheet-shaped Plastic solids by thermo-compression, or joining with adhesion 
liquid, adhesives, etc., after laminating two or more sheets of said sheet-shaped Plastic solid, It also 
becomes possible to offset the mutual direction of curvature and to reduce generating of the curvature 
at the time of heat treatment. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EXAMPLE 



[Example] The solid form active carbon of this invention and the electric double layer capacitor using it 
were evaluated as follows. First, a BET value receives coconut husks activated-carbon-powder 100 
weight section of 2000 m /g, PVB was prepared at a rate shown in Table 1 using the carbon black from 
which 90 weight sections and a kind differ, the screen exception carried out the granulated body 
obtained by carrying out agitation mixing with the high-speed agitation mix machine with the sieve of 
40 meshes, and the raw material for shaping was produced. 

[0038]The obtained raw material for shaping Next, after [ press forming or after carrying out roll 
forming and acquiring a plate-like Plastic solid ], Heat treatment which holds this Plastic solid at the 
temperature of 200 ** as aging conditions among the atmosphere for 48 hours is performed, 
Subsequently, carbonization heat treatment was performed among the vacuum by the processing 
condition held for 10 minutes at the temperature of 800 **, PVB was carbonized and the activated 
carbon boards for evaluation (70 mm long which are activated carbon and a complex of carbon black, 
the side of 50 mm, and 1 mm in thickness) were produced. 

[0039]Next, after using the activated carbon boards for evaluation as an electrode and charging for 30 
minutes on the voltage of 0.9V among an electrolysis solution, respectively, The electric capacity per 

electrode unit volume (F/cc) was calculated by the constant-current-discharge method of 30 mA/cm 



and 300 mA/cm , and the capacity factor of the electric capacity at the time of low current discharge of 

9 9 

30 mA/cm to the electric capacity at the time of high-electric-current discharge of 300 mA/cm was 
computed. 

[0040] Evaluation of the mechanical strength of said activated carbon boards set distance between 
fulcrums to 30 mm using a specimen 1 mm in thickness, 4 mm in width, and 40 mm in length, made 
crosshead speed 0.5mm/min., and computed it from breaking load. 

[0041] Next, as evaluation of a moldability, the crushing state and mold-release characteristic of the 
granulated body when said activated carbon boards were fabricated were observed and judged. 
[0042]It impregnated with the organic solvent which changes from carbon compounds to an activated 
carbon substrate, and also the activated carbon sample which added and produced the binder was made 
into the comparative example. 
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[0044]The sample number 13 of a comparative example is 21.3 F/cc in electric capacity also low 
current discharge so that clearly from a table. 

Are very low in 4.5 F/[ cc and ], and the high-electric-current discharge of a capacity factor is very as 
insufficient as 21.1%, In the sample number 9 in which what does not contain carbon black which is 
outside the generic claim of this invention has the comparable characteristic, and the content of carbon 
black exceeds ten weight sections for it. Although electric capacity and a capacity factor are satisfied, a 
moldability is very bad, a mechanical strength is inferior, and practicality is missing. 

[0045]Each was satisfied with this invention of electric capacity and a capacity factor to them, and it 

was checked that a mechanical strength is also high and a moldability is also good. 

[0046]Things cannot be overemphasized that this invention should just be what is not limited to said 

example and satisfies the main point of this invention. 

[0047] 
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